The relationship between melatonin and dopamine rhythms in the duck retina.
In the retina of duck, levels of dopamine (DA) and its main metabolite, 3,4-dihydroxyphenylacetic acid (DOPAC), fluctuate throughout the day, with high values during the light phase. The rhythmic changes in DA content and metabolism are out of phase with the daily oscillations in melatonin (MEL) and serotonin N-acetyltransferase (AA-NAT; the penultimate and key regulatory enzyme in MEL biosynthesis) activity. Acute exposure of ducks to light at night potently increased levels of DA and DOPAC, and decreased AA-NAT activity and MEL content in the retina. Intraocular administration of MEL to light-adapted ducks produced a significant decline in retinal DA and DOPAC concentrations. On the other hand, quinpirole, a D(2)/D(4)-DA receptor agonist, administered intraocularly, markedly suppressed the night-time retinal AA-NAT activity and MEL. These findings provide, for the first time, evidence for an inverse relationship between the DA system and MEL in the duck retina.